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SOIExLE cr N1'WIINE U l BILITY
All machines may be down from 07:00 until 08:30 daily for Systems Checkout.
In addition, sane machines will be down for Preventive Maintenance as
follows: cRAY,CA, 06:00-08:00 (T Th); CRAY,C1, 06:00-08:00 (M W); BM,
06:00-07:00 (daily); MJDCOMP, 08:00-12:00 (1st Monday of month).

ext.
1211
1213
1235
1292

1222
1235
1231

1240
1200
1241/42
1245
1232
1310
1245
1245

room
119
118
5
17G

17H
5
6A

7
29
31E
24F
5
6A
24F
24F

The Record is published monthly by the Scientific Computing Division of the
National Center for Atmospheric Research. NCR is operated by'the Univer-
sity Corporation for Atmospheric Research and is sponsored by the National
Science Foundation. Reference to a company or product name does not imply
approval or recommendation of the product to the exclusion of
others, Rbert Nicol, Editor; Ann Cowley, Head, Information Services; Ken
Hansen, Trouble/Design Reports; Ken Walton, Summary of NCAR Computer
Use;Jonn IKnudson, Computer Resources Allocated.
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CONSULTING OFFICE SCHMEX E FOR DECEM3ER 1985

Consulting Office hours are 08:30-11:30 and 13:00-16:00
daily, Monday through Friday. The Consulting Office is
closed every Wednesday from 13:00-14:00 for staff meet-
ings. Consultants may be reached by calling (303) 497-
1278. Messages may also be sent to the CONSULT1 virtual
machine on the IBM 4341 computers.

Consultants for December are: Lynne Andrade, Ed Ash,
Donna Converse, Ann Cowley, Mike Ernst, Ken Hansen, Barb
Horner, Kurt Kohne, Harsh Passi, Mike Pernice, and Tania
Sizer.

Schedule for the week of:

Dec 2 Dec 9 Dec 16 Dec 23 Dec 30
Mon AM E.Ash E.Ash E.Ash E.Ash E.Ash
Mon PM M.Pernice D.Converse M.Pernice M.Pernice B.Horner
Tue AM K.Kohne K.Kohne K.Kohne HOLIDAY K. Kohne
Tue PM T.Sizer M.Ernst T.Sizer HOLIDAY M.Ernst
Wed AM L.Andrade L.Andrade B.Horner HOLIDAY
Wed PM D.Converse A.Cowley D.Converse HOLIDAY
Thu AM M.Ernst M. Ernst M.Ernst M.Ernst
Thu PM T.Sizer T.Sizer T.Sizer T.Sizer
Fri AM H.Passi H.Passi K.Hansen K.Hansen
Fri PM E.Ash B.Horner D.Converse A.Cowley
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USAN Project Update

The University SAtellite Network (USAN) Project is managed and coordinated by
SCD for the Office of Advanced Scientific Computing (OASC) of the National
Science Foundation (NSF), as announced in the September issue of The Record
(Vol. 6.9). This article describes the current status of the USAN project and
where it fits in with the NSF network plan.

For some years, there has been a recognized need for a national scientific
data communications network. NSF has proposed the formation of a network
called NSFnet to provide scientific data communications service to NSF-funded
universities, research centers, and supercomputing centers. The concept of
NSFnet is that of an "internetwork", or network-of-networks. Initially,
NSFnet will expand the use of ARPAnet to connect NSF-funded sites. The even-
tual goal of the NSFnet proposal is to allow user access to computer resources
at any site from any node on NSFnet. In conjunction with the OASC supercom-
puting center initiative, NSFnet will provide users with access to supercom-
puting capability through their own computing center environment.

The structure of NSFnet is still evolving, and NSF is funding a variety of
projects concurrently as part of the supercomputing access initiative.
Efforts to link the NSF-funded supercomputing centers are included, and plans
are underway to connect a number of existing networks to NSFnet. In addition,
NSF is sponsoring several experimental projects to test new communications
technology; USAN is one such project.

The USAN experiment will continue until June 30, 1987. The project is
intended to demonstrate a working model of high-speed satellite communica-
tions. Connections to other networks are planned, and testing will include
the transmission of varying loads of data via satellite to selected universi-
ties. USAN will serve as a pilot project for assessing the benefits and draw-
backs of satellite communication networks.

NCAR will act as the hub site for the following universities:

University of Maryland Oregon State University
University of Miami University of Wisconsin
University of Michigan

These five remote sites were selected by NSF/OASC to provide an optimum test-
ing configuration. In addition, the University of Illinois will be another
remote site initially, and will later become the hub site for its own satel-
lite network. Network staff at both hub sites will attempt to establish hub-
to-hub communications at a later time.

USAN hardware includes Vitalink Communications Corporation's Ku-band satellite
antennas and related earth-station equipment. Each remote site will install
the equipment to transmit to NCAR at 56 Kilobits per second (Kb/s) and receive
data at 224 Kb/s. The NCAR hub station will be able to transmit and receive
at 224 Kb/s. Data will be transmitted via geostationary satellite, using the
TCP/IP protocol, and the uplink power for the remote sites will be controlled
by the Vitalink Network Operations Control Center in Mountainview, California.
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The physical link, or "plug" at each university will be connected to the
campus computing center. Satellite network access will be through each com-
puting center, not through any individual department. Each university has
appointed an administrative contact and a technical contact to oversee the
operation of the remote equipment and ensure that connections with local area
networks and campus networks are properly implemented. Once the USAN confi-
guration is fully operational, scientists at any remote site should be able to
communicate with each other and with NCAR at the designated speeds.

Other NSF-funded sites will be experimenting with satellite and other communi-
cations technologies during this period. The next phase of the USAN project
will establish communications between at least two of the OASC supercomputing
centers, and thus between all of the sites connected to those centers as well.

In addition to USAN, NSF is funding installation of a 56 Kb/s land line as
part of the NSF supercomputing access plans. The land line will run from San
Diego to NCAR, continuing to Cornell, Princeton, Pittsburgh, and the Univer-
sity of Illinois. This initial "Backbone Network" will provide immediate
high-speed communications capability using existing technology. Both the San
Diego Supercomputing Center and the John Von Neumann Computing Center at
Princeton are consortiums formed by cooperating universities and institutions.
The San Diego consortium has 19 members, who will be using the MFEnet network,
and the Von Neumann consortium has 12 members, who will use their own local
network. Since the computing centers at Illinois and NCAR will be connected
to remote sites through USAN, the Backbone Network will eventually connect
dozens of sites,

NSF plans to connect conventional networks, land lines, satellite networks,
and other communications media into one national (and perhaps international)
scientific data communications internetwork called NSFnet. While realization
of this concept is still well in the future, its foundation is now being laid
with the USAN and Backbone projqcts.

by Robert Nicol

SIMPC Autolog Procedure

Users with the SIMPC package for IBM PCs can log on to the NCAR IBM 4341 sys-
tem automatically through UNINET by downloading the autolog file from the IBM
4341 system and installing it on their SIMPC disk. The procedure is designed
to be easily implemented for ARK modems, MICROCOM modems, and modems with the
HAYES command set. It can also be adapted for use with other "intelligent"
modems.

Before you install the putolog procedure, be sure that all your SIMPC communi-
cations parameters are properly set; it is bothersome to reset them after the
autolog installation.

To get the autolog file, log on to the IBM 4341 machines as you would nor-
mally, and access the SIM3278 virtual disk by issuing the command GETDISK
SIM3278. Respond to the READ PASSWORD request with READ. There are several
autolog files named SIMPC 'modemtype', where 'modemtype is ARK, MICROCOM, or
HAYES, according to the kind of modem used. You can use the SIMPC command
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'forsimpc get' to download the file to your SIMPC disk. However, before you
download the file you should edit it to make the phone number, logon id, and
password conform to those you use. The instructions for the necessary modifi-
cations are contained as comment lines in the autolog file.

Once the autolog file has been downloaded to your disk, you must use your
local editor to edit the file called SIMPC.SIM. Insert an asterisk as the
first character of the following line:

EXECUTE HIPINTRO. SIM

This will change the line from executable code to a comment. Warning: Do not
delete this line - in case of error, you may wish to return to the original
system.

Next insert a line containing the statement EXECUTE 'autolog.file' where
'autolog.file' is the name you have given to the downloaded autolog file. To
invoke the autolog process during the next terminal session, issue the command
SIMPC. The automatic process may seem to take longer than your manual pro-
cess: this occurs because delays have been inserted in the process to handle
possible error retransmission times.

Questions or problems should be addressed to Don Morris at (303) 497-1282.

by Don Morris

Report on Testing of FFT99 and FIT991

On September 18, CRAY user entries FFT99 and FFT991 in $NCARLB were replaced
with the corresponding faster versions that were previously available only in
the ECMFFT binary. At that time, the change was announced in the Daily Bul-
letin, along with a note stating that the results produced by the new version
differed from those produced by the previous version in the last few bits of
accuracy. Since then, several users have asseted that the results produced by
FFT99 and FFT991 are simply incorrect. Prompted by this concern, the new
implementation of Temperton s Fast Fourier Transforms (FFTs) has been
rigorously tested and compared with the previous versions that were the
default $NCARLB entries prior to September 18. This article describes those
tests and presents the results.

The new versions of FFT99 and FFT991 are modifications of the previous ver-
sions which provide substantially faster execution time (on the average, 37%
faster) by eliminating redundant computations. One improvement was achieved
by performing a different factorization of the length n of the vector to be
transformed. Whereas the previous versions would factor n into factors of 2,
3, 4, and 5, the new versions factor n into factors of 2, 3, 4, 5, 6, and 8.
Moreover, the new versions allow n to be odd.

This author tested FFT99 and FFT991 for all admissible transform lengths not
exceeding 32. In addition, in response to specific user requests, I included
transform lengths of 40, 128, 192 and 256. I tested the parallel nature of
Temperton's implementation of the FFT by transforming an array whose k-th
column was k times the first column. The first column contained a sequence
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whose transform was known exactly. For the forward transform, the first
column of the array to be transformed was obtained by sampling from the sine
and cosine functions, for wavenumbers ranging from 0 to half the transform
length, for each transform length that was tested. For the backward transform
the first column of the array to be transformed was 0 except for a single ele-
ment; this element was +1 or +1/2 depending on which wavenumber and which har-
monic was being sought as the known solution.

The test for sampling from the cosine function was originally written by a
user who was concerned about the accuracy of FFT991. I extended the test to
include the other cases and also incorporated relative error measures.

The Temperton FFTs successfully transformed all of these sequences, except
when the transform length was 2, 3, 4, 5, 6, or 8. The Temperton FFTs failed
the test for each of the transform lengths which the implementation has desig-
nated as 'prime': that is, transforms for vectors of length 2, 3, 4, 5, 6,
and 8 are hard-coded into lower-level computational modules. All remaining
transform lengths are implemented as 'composites': subroutine FAX, a factori-
zation routine included with the Temperton FFTs, factors all remaining allowed
transform lengths into a product of at least two of the factors 2, 3, 4, 5, 6,
and 8.

An examination of both versions of the software indicates that any problem
with the Temperton FFTs arises only for the particular cases when the
transform lengths are considered by the software to be prime. However, these
transform lengths are much shorter than those commonly used in applications,
so this problem should not be considered a serious shortcoming of the package.
Nevertheless, these test results will be sent to the European Centre for
Medium-range Weather Forecasting, which provided the new version of the
Temperton FFTs to NCAR under a software exchange agreement. The documentation
for the Temperton FFTs is being rewritten and information will be included
regarding this problem. The Software and Libraries Group will also modify the
factorization routine as follows: when a user requests transforms for vectors
of length 2, 3, 4, 5, 6, or 8, a error message will be written to FORTRAN Unit
6 (the $OUT file on the CRAY-1 machines) and to the user's log file indicating
termination of execution.

In order to clarify the terms 'passed' and 'failed' in relation to the tests,
I shall go into some detail about measuring the errors in the output from the
Temperton FFTs. Two vector norms were used to measure the error in the com-
puted transform. The 12 norm for vectors x of length n is defined by

n 1/2

Ix 112= I x(k)2

and the loo norm is defined by

Ix ~-= max { x(k)l }.
1<ck<n
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The output of the FFT was considered to be correct when the relative errors
satisfied

< 100n c ,
II o 11 -

where n is the transform length, and

IK - xo I oo
< 1006

oII 0 0

where x is the computed transformed vector, x0 is the true solution, and 6 is

machine epsilon. (For the CRAY-1 it has the value E=7.105 x 10-15; see the
CRAY Library Reference Manual, in particular the discussion of the CRAY rou-
tine SMACH.) It is essential to have a priori knowledge of the correct
results when assessing whether or not the software produced the correct
results.

The 12 norm was used because it is a standard means of measuring errors, and
the n was included in the right-hand side to make the test less sensitive to
the transform length. The 1  norm was used because it is less sensitive to
the length of the vectors being measured. Relative errors were used to make
the error measurement less sensitive to the scale and length of the actual
solution.

In two instances the new versions of the Temperton FFTs did not strictly pass
the tests described above. The first occurred when I sampled from the cosine
function for wavenumber 14 and transform length 30; the other occurred when I
sampled from the sine function for wavenumber 12 and transform length 25. In
both these cases the relative 12 errors satisfied the required inequalities,

but the relative loo errors didn't. However, in both instances the relative

1oo errors were still bounded by 9.0 x 10
-13

The previous versions of FFT99 and FFT991 passed all of these same tests.
This implies that the maximum difference between the output values of the old
and the new versions is less than 200I xl 0 II

I also tested the stability of the new version of Temperton's implementation.
By this I mean I investigated whether the Temperton FFTs would magnify small
input errors on output. This was done by perturbing the array to be

transformed by random numbers between -6 and 6, where 6 = 10-10, 10-11, 10-12
were used, and comparing the transformed results to the true solution had the
input not been perturbed. In all instances the relative error on output was
on the order of the magnitude of the perturbation on input. This shows that
the Temperton FFTs are not sensitive to small changes in the input data.
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Some users complained that the new versions of FFT99 and FFT991 produced
'wrong' results. This point of view is inconsistent with the results of the
tests I have described, which shows that the Temperton FFTs produce correct
results for transform lengths greater than 8. Again, I must stress that when
determining whether or not the output of a piece of complex software is
correct, prior knowledge of the correct output is required. While spectral
methods can give very accurate results for many problems, improperly formu-
lated boundary conditions can lead to explosive instability or inconsistent
numerical schemes (cf. Gottlieb & Orszag, Numerical Analysis of Spectral
Methods: Theory and Applications SIAM, Philadelphia, Pa., 1977.)

The following simple technique may be employed by those users who are suspi-
cious of the output from the Temperton FFTs and wish to determine whether
their computations are sensitive to small changes in the output of the FFTs.
The method amounts to making two runs. For the first run, use the previous
version of FFT99 or FFT991. For the second run, use the previous version
again, but, prior to beginning any computations on the output data from the

FFT, introduce small random perturbations (on the order of 10-11) into the
data. This can be done by introducing a short subroutine (less than 10 FOR-
TRAN statements). Proceed with the remainder of the computations, and compare
results to those obtained when the previous version of FFT99 or FFT991 was
used without introducing the perturbations. If the results of the two runs
are significantly different, the user's code is likely to be sensitive to
small changes in the output of the FFT.

Users who have questions on the tests detailed above, who or wish to obtain a
copy of a subroutine that will perform the described perturbations may contact
Michael Pernice at (303) 497-1238, or send electronic mail TO SPIKE on the IBM
4341 system.

by Michael Pernice

ZOT - The January Mass Store Purge will occur on January 4, 1986

The January purge of datasets (VSNs) from the TBM will take place on January
4, 1986, and will affect VSNs not accessed since October 1, 1985. The subse-
quent purge of datasets will occur on February 1, 1986, and will affect VSNs
not accessed since November 1, 1985.

Meeting of the SCD Advisory Panel Scheduled

Requests from outside users for a total of more than five hours on the CRAY-1
computers must be considered by the Advisory Panel for the Scientific Comput-
ing Division. The Panel will meet April 3-4, 1986. University users should
submit large requests to John Adams or Cicely Ridley of the Scientific Comput-
ing Division by January 24, 1985. Nine to ten weeks are needed for prelim-

inary review of requests and for preparation, printing, and distribution of
Panel materials.
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Summary of Daily Bulletin Items

CRAY-I COMPUTERS

October 16, 1985
CRAY,CA COMPUTER: Software Release 1.14 is scheduled for installation
on Monday, October 21 on the CRAY,CA machine only. This will include
the operating system and all libraries and products, including CFT
1.14, which will be the system default FORTRAN compiler. Although
the new software will occupy more memory, the maximum memory avail-
able to jobs will remain the same; the 1.14 software should be much
like the 1.13 system. Recompilation of jobs will not be necessary,
although it is recommended to ensure that jobs will run using the new
compiler and libraries.

CRAY,CA COMPUTER: On October 21, CRAY procedure CFT111 will be
REM4VED from the CRAY,CA machine. Attempts to execute CFT111 will
result in a printed message stating that CFT111 has been removed,
followed by termination of the job step. CRAY procedure CFT113
(which allows access to the 1.13 environment) will be installed on
the CRAY,CA machine the same day.

IBM 4341 COMPUTERS

October 17, 1985
IBM COMPUTERS: starting Monday, October 21, spool files will be
retained for five days. If this presents a problem, contact Gil
Green at (303)- 497-1270.

October 31, 1985
RSCS USERS:

In order to have your name (NCAR-assigned USERID) associated with
your CRAY jobs, please append "USER=name" to the CAJOB or C1JOB
command at the beginning of your job file. For example:

CAJOB USER=CONSULT1

This facilitates individual job identification for status infor-
tion and film output mailing. If you are not sure what your NCAR-
assigned USERID is, call Rosemary Mitchell at (303) 497-1235. If
you have questions about the use of this facility, call the
Consulting Office at (303) 497-1278.

TBM

October 30, 1985
DEDICATED TAPE USERS: You may lose datasets which you dispose to
full tapes. Be sure to use the utility DTLIST to check if there is
enough space left on your dedicated tape. Call Mary Trembour at
(303) 497-1232 for additional space when it is needed.
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November 4, 1985
TBM PURGE POSTPONED: Due to the problems with COS 1.14 on the
CRAY,CA machine, the monthly purge of datasets on the TBM is post-
poned until Saturday, November 9. Please check that your UPKEEP runs
last week completed successfully; if not, you MUST rerun UPKEEP
before November 9.

DICOMED

November 18, 1985
DICOMED: If you use MACATLAS, MACPBQ, or RASTER to stretch, enlarge
or expand image size, you must add an extra frame call to advance the
frame and avoid overlapping images. For more information, call the
Consulting Office at (303) 497-1278.

MODCOMP

November 1, 1985
MODCOMP: The MODCOMP was officially removed from the computer com-
plex yesterday, October 31, at 11:00 due to a power supply problem.
All efforts to repair the damage were unsuccessful.

PACX

November 5, 1985
PACX: During the power shutdown on Saturday, October 26, the PACX
was upgraded. Most changes are transparent to the users; however,
there were alterations in the announcements and the system responses.
We apologize for any problems caused by these alterations and we will
make every effort to avoid any future disruption. The new announce-
ment format allows more space and flexibility for displaying informa-
tion. The single line display has been replaced by a three line wel-
come (shown after you log on to the PACX), a two line urgent informa-
tion message (shown when you enter the class), and a ten line systems
status message (available in class "news").

SOF WARE

October 16, 1985
TAPELIST EXEC: has been modified to include the class under which the
job is running. When you call the EXEC, it will prompt you for job
class information. Respond with FRGND1, FRGND2, BKG, or BKGL (EXP is
invalid when loading tapes).
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October 23, 1985
NAG USERS: As of Wednesday, October 23, 1985, the new version of the
library NAG has been installed as default library. Details of the new
version of the library can be found in the September, 1985, issue of
the Record. Any problems or questions should be directed to the con-
sulting office at (303) 497-1278.

November 5, 1985
GRAPHICS USERS: The metacode translator on the IBM 4341 system (used
by the PLT ccmmand) has been updated. If you have a personal graph-
cap file, use GRAPHC to update your file before using the new version
of the translator. However, if your graphcap file has "polyline" set
to "true", then before running GRAPHC you must change keyword LINE
MOVE INSTRUCTION START to LINE DRAW INSTRUCTION START, and change
keyword LINE MOVE INSTRUCTION TERMINATOR to LINE DRAW INSTRUCTION
TERMINATOR. Several new graphcaps are available with the update;
type HELP GRPHCAPS after the update has taken place for more informa-
tion. For further information, contact John Humbrecht at (303) 497-
1227 or at userid JXH.

November 13, 1985
GETDOC/GETSRC USERS: Requests for CRAYLIB, ULIB, and XLIB source or
documentation files will be satisfied from LOCLIB, for details see
the October 1985 issue of the Record. Any problems or questions
should be directed to Harsh Anand Passi at (303) 497-1285 or Dick
Valent at (303) 497-1302.

November 14, 1985
MSS SOFTWARE TESTING: Users are advised that Systems staff are test-
ing the new Mass Storage System (MSS) software on the CRAY-1 comput-
ers and the IBM 4341 system. Users' jobs will not be affected by
these tests. Two jobs will be present on one CRAY-1 scope, running in
systems mode under the name "KITTS"; they will be rolled out most of
the time and will not impact normal job throughput. These tests will
be run daily for the next several months.

MISCELLANEOUS

November 1, 1985
NEWS BULLETINS: The next TBM dataset purge date is now listed daily
in class "news". To get this message and other system bulletins, log
on to "news" before you log on to your system. Enter class: news.

November 19, 1985
UNINET has installed 2400 bps MNP service to the following cities:
Phoenix, San Diego, San Jose, Denver, Hartford CN, Atlanta, Covington
KY, Detroit, St Louis, Cleveland, Cincinnati, Pittsburg, Seattle,
Milwaukee, and Charlotte NC.
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COPUTER 1isWCIES POCATED IN OCKEER 1985

GAU
SCIENTIST PIU2WECT TITLE

Request Alloc.

Carl Wunsch
M.I.T.

Ferdinand Baer
University of Maryland

Pierre D. Mourad III
University of Washington

Russell L. Snyder
Nova University
Oceanographic Center

Ronald M. Welch
S.D. School of Mines
& Technology

Roger A. Pielke
Moti Segal
Raymond Arritt
Colorado State University

David J. Raymond
New Mexico Institute of
Mining & Technology

Stella Coakley
University of Denver

Ocean circulation inverse
modelling

Model experiments for
vertical levels

Nonlinear stability theory
applied to large eddies in
boundary layer

Wave modelling

RAD properties of cumulus
clouds calculated from
detailed cloud microphysics

Msoscale circulations of
the Shenandoah Valley

Socorro project doppler
radar data analysis

Quantification interaction in
the climate and plant disease

9.0

10.0

8.7

10.0

10.0

10.0

10.0

10.0

9.0

10.0

8.7

10.0

10.0

10.0

6.0

10.0

1 ___ _ _ _ _ _ _ _ _ _ _ _ _ .1 __ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ -' __ _ __ _

Note: A request may be supported at a lower level than requested because:

a. It exceeds the five-hour limit above which Panel review is

required; or

b. Reviewers consider the amount of time requested to be excessive.
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Summary of NCAR Computer Use for October 1985

CRAY,CA COMPUTER

Oct FISCAL YTD
Total Day Avg. Total Day Avg.

Clock Hours in the Month 744.00 24.000 9504.00 24.000
less Scheduled PM 17.18 0.554 220.03 0.556
less Hardware Downtime 10.67 0.344 101.35 0.256
less Software Downtime 6.58 0.212 26.50 0.067
less Environmental Downtime 30.57 0.986 86.52 0.218
less Operations Use 0.03 0.001 3.51 0.009
less Other Causes 0.77 0.025 7.75 0.020

Clock Hours Up 678.20 21.877 9058.34 22.875
less Systems Checkout 14.27 0.460 63.80 0.161

Clock Hours Avail. to Users 663.93 21.417 8994.54 22.713
less Idle Time 3.06 0.099 48.56 0.123

Clock Hours in Use 660.87 21.318 8945.98 22.591
% Available Hours Used 99.54 % 99.46 %

CRAY,C1 COMPUTER

Oct FISCAL YTD
Total Day Avg. Total Day Avg.

Clock Hours in the Month 744.00 24.000 9504.00 24.000
less Scheduled PM 16.85 0.544 196.20 0.495
less Hardware Downtime 10.88 0.351 80.41 0.203
less Software Downtime 0.72 0.023 12.27 0.031
less Environmental Downtime 33.28 1.074 74.27 0.188
less Operations Use 0.00 0.000 3.52 0.009
less Other Causes 0.32 0.010 12.17 0.031

Clock Hours Up 681.95 21.998 9125.16 23.043
less Systems Checkout 0.00 0.000 19.94 0.050

Clock Hours Avail, to Users 681.95 21.998 9105.22 22.993

less Idle Time 0.50 0.016 79.58 0.201

Clock Hours in Use 681.45 21.982 9025.64 22.792
% Available Hours Used 99.93 % 99.13 %
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